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Introduction
The Old Age, Survivors and Disability Insurance system in the United States (OASDI, commonly known as Social Security) offers disability insurance benefits to three groups of individuals: workers who experience long-lasting medical impairments that prevent work at a substantial level (disabled workers), Disabled Adult Children (DAC) and Disabled Widow (er)s of other Social Security retired, deceased or disabled workers 1 . Collectively, these groups are called Social Security Disability (SSD) beneficiaries 2 . Many SSD beneficiaries with low SSD benefits also receive benefits from a separate welfare program, Supplemental Security Income (SSI), which is administered by the same agency, the Social Security Administration (SSA). In 2011, more than 9.8 million people received SSD benefits.
Many SSD beneficiaries are able and willing to work at some level; most of those who work earn too little to lose their benefits. Recognizing this, the Ticket to Work and Work Improvement Incentives Act of 1999 (Ticket Act) put into place a number of new policies and programs designed to encourage beneficiaries' return-to-work efforts. The leading initiative is the Ticket to Work (TTW) program. Initially, the Social Security Administration (SSA) mailed each eligible disability program beneficiary a "Ticket" that he or she could assign to either a state vocational rehabilitation agency (SVRA) or to a prequalified local rehabilitation service provider, called an employment network (EN), in exchange for employment placement, job training, and other services 3 . SSA promised to pay the provider on the basis of earnings and benefit outcomes for the beneficiary. TTW was designed to expand the service options available to beneficiaries and create greater incentives for providers to help beneficiaries earn enough to forgo benefits. TTW was rolled out in three phases. A first set of states completed the TTW rollout in 2002 (Phase 1), a second set in 2003 (Phase 2), and a final set in 2004 (Phase 3). In July 2008, SSA significantly changed the regulations governing TTW to attract more providers and reflect a more flexible return-to-work concept; hereafter, we call the pre-2008 program the "original" program.
Previous attempts to estimate impacts of TTW provide inconclusive evidence. The earlier analyses were, in essence, based on annual trends in differences for mean service enrollment, earnings and benefit outcomes across the three phases (Thornton et al. 2007; Stapleton et al. 2008) . Results were inconclusive, because methodological issues made it impossible to discriminate between potentially very small, yet important impacts of TTW and pre-existing trends in the differences across phases for earnings and benefit outcomes. A number of alternative strategies were attempted in recent years to estimate Ticket impacts, but were also found to be inadequate 4 .
In this article, we present results from a rigorous new analysis of the impact of the introduction of the original TTW program, incorporating multiple innovations relative to earlier efforts. The analysis exploits a feature of the initial TTW rollout in each phase: just before the start of the rollout, SSA selected the month in which it intended to mail each eligible beneficiary's Ticket in an essentially random fashion. We use variation in the intended mail month to rigorously estimate how the timing of Ticket mailing affects beneficiary outcomes over the following 48 months, then use the estimates to draw inferences about impacts of TTW (versus no TTW) over the same period. The new analysis also takes advantage of improvements in the measurement of work related outcomes from administrative data, namely a monthly indicator of benefit suspension or termination for work (STW) and a count of months in nonpayment status after STW (NSTW months) and before returning to current-pay status, attainment of the full retirement age (FRA), or death (NSTW months) 5 . This article focuses on impacts for NSTW months as well as for two intermediate outcome variables: enrollment for employment services with an SVRA or EN, and an event that must precede STW: completion of the trial work period (TWP) 6, 7 .
The analysis focuses on the subgroup of beneficiaries for whom we expect impacts to be easiest to detect: young (ages 18 to 39 at award), new SSD-only beneficiaries-that is, those awarded SSD recently who are not also receiving SSI. Recent research suggests that TTW had the most promise of having impacts on work outcomes for this group (Liu and Stapleton 2011 , Mamun et al. 2011 , Stapleton et al. 2008 . We assumed that if we found no substantial evidence of impacts on key outcomes for this group, we could be reasonably confident that there would be no evidence of impacts if we applied the same approach to other groups. If instead we found evidence of positive impacts for this group, we could extend the methodology to see if the same approach produced positive evidence for other groups. The focus on new beneficiaries also allowed us to exclude those who received awards before July 1999, when there was a significant change in how earnings affect benefits.
The findings reported here directly address the following primary research questions related to the three outcomes. Each question concerns the impact of duration from the month before the rollout start in the beneficiary's state to the month in which SSA mailed a Ticket to the beneficiary (the beneficiary's "mail month") on outcomes over the 48 months after the rollout start.
Was enrollment for employment services and completion of TWP less likely to occur as of 12, 24, 36, and 48 months after rollout start the longer the duration from rollout start to mail month? Was the number of NSTW months as of 12, 24, 36, and 48 months after rollout start smaller the longer the duration from rollout start to mail month?
We then use the findings to indirectly answer the question of most interest to policymakers:
What was the impact of mailing Tickets as of 48 months later versus not mailing Tickets at all?
We also assess whether TTW was self-financing by 2007, before the new regulations took effect.
Data and methods

Ticket research file
We used data from the 2007 Ticket Research File (TRF07). The TRF is a set of analytic administrative data files constructed for the TTW evaluation. The TRF07 contains current and historical information on more than 22 million SSD beneficiaries or SSI recipients who received a benefit in at least one month from January 1996 through December 2007 (Hildebrand et al. 2009) 8 . For the purpose of this study, we constructed an analytic file for those awarded benefits from 1999 through 2003, based on the month that SSA first paid a benefit to the awardee 9 .
Analytic samples
Sample selection
The sample includes beneficiaries first awarded SSD benefits from July 1999 through October 2003. For the analysis, we followed each beneficiary for 48 months starting with the first month of the rollout in the beneficiary's state. As the Phase 3 rollout started in November 2003, the last month in the sample is October 2007. We limit the analysis to this period because of factors external to the introduction of TTW. We started with July 1999 SSD awardees because this is the month in which the non-blind substantial gainful activity (SGA) level was increased from $500 to $700. We end the follow-up period in 2007 because of the severe recession that started in the last quarter of 2007 and because SSA made substantial changes to TTW regulations in 2008 that may have affected beneficiary outcomes in 2008 and later. The results reported here use analysis samples that consist of young (ages 18 to 39 at award) SSD-only awardees who were first paid SSD benefits no earlier than July 1999 and were selected for the initial rollout of the TTW program on two of the three initial Ticket selection dates: October 26, 2002 (Phase 2), or October 18, 2003 (Phase 3) 10 . It was SSA's intent to mail Tickets to every beneficiary in these samples during a subsequent rollout month (hereafter, the "intended mail month" [IMM] ), to be determined by the terminal digit of the beneficiary's SSN. Table 1 provides the sample sizes for each phase by IMM. Both phases follow identical 11-month schedules, except separated by 12 months, and mailings were uniformly distributed across 10 of the 11 rollout months, with the second month being the exception. As shown in Table 1 , SSA mailed the vast majority of these Tickets on the IMM. Because the last four digits of SSNs are random conditional on age, the IMMs are essentially random. Thus, for each phase, we treat the samples defined by IMM (hereafter, the "IMM samples") as randomly assigned samples of those included on the phase's selection date. This random assignment provided us with an exogenous source of variation-a variation over which the beneficiaries had no control-in the timing of Ticket mailing relative to program rollout start in each phase, which we use to identify the impacts of duration to Ticket mailing on beneficiary outcomes. As described later, the methodology also addresses the fact that some Tickets were not mailed on the IMM. We also produced results for young, new SSD-only awardees selected for TTW rollout on January 12, 2002 (Phase 1), but two features of the Phase 1 rollout substantially limit their value. The first such feature is that the Phase 1 sample had to be split into two relatively small samples because an operational issue led to different rollout schedules for New York (NY) and the rest of the Phase 1 states: the respective sample sizes in these two sample groups were 12,023 and 43,080, compared to 77,161 in Phase 2 and 114,657 in Phase 3. A second reason is that the rollout periods in Phases 2 and 3 (11 months in each) were substantially longer than in either part of Phase 1 (nine months in NY and five months in the rest of Phase 1). The larger samples and longer rollout periods in the later phases contribute substantially to the ability of the methodology to detect small impacts. The Phase 1 findings do not contradict or illuminate the findings reported here, so have been omitted for brevity 11 . 
Intended and actual mail months
Although SSA actually mailed Tickets on the IMM for most beneficiaries, for a small fraction the actual mail month (MM) did not correspond to the IMM. The TRF records include the actual mail date, making it possible to determine the MM. Across the two phase-samples, in 93 to 95 percent of the cases the MM is the IMM. Although the fraction of Tickets mailed on the IMM was very high in each month of the rollout, it did decline in successive months. One reason for the decline is a provision of the regulations called "Ticket on demand" ; beneficiaries in each phase could request a Ticket in advance of their mail date, and beneficiaries assigned to later IMM had more opportunity to make such requests a Ticket than those with early IMM. In addition, as the rollout progressed, SSA identified some beneficiaries who had died or were no longer in current-pay status, and consequently did not mail these beneficiaries their Tickets (see Table 2 ). Because mailing a Ticket on demand, mortality, and loss of current pay status for some other reason are likely predictive of the outcome variables, we made adjustments to the methodology to avoid confounding the correlation of these factors with the outcomes with the impacts of mailing the Ticket, as described in Section 2.3. One other issue is that, in each phase, for a small share of beneficiaries (about 4.7 percent in each phase) the state of residence for the beneficiary obtained from the TRF was not among the states included in the phase's rollout (Table 1) . We do not know detailed reasons, but there are several possibilities: SSA included people in neighboring states that were served by a field office located in a state within the phase group; the state shown in the data reflects an address that is not the beneficiary's own; or the beneficiary at some point moved to a non-phase state, but SSA did not know of this move on the selection date. Because we are aiming to retain as much of the original IMM sample as possible for the analysis, and because we found little variation in the percentage of the sample in each of these states across the mail months within phase, we did not exclude these cases 12 . versus $632), and more beneficiaries with major affective disorders (18 percent versus 16 percent). Some of the differences reflect the fact that the Phase 3 rollout started 12 months after the Phase 2 rollout, so beneficiaries in Phase 3 had aged a year between the Phase 2 Ticket selection date and their own selection date, and more new awardees were added to the Phase 3 sample during the same period. For instance, compared to those in the Phase 2 sample, as of the selection date, they were older (mean of 34.3 versus 33.7) and had been on the rolls longer (mean of 26 months versus 18 months). In addition, those in the Phase 2 sample were more likely to have: previously enrolled for services, started the TWP, completed the TWP, experienced a month of suspension or termination for work, and become eligible for Medicare. In addition, some differences are expected between Phases 2 and 3 because of differences between the economic, policy and cultural environments for states in each phase. Table 3 also presents tests of the statistical equivalence of the IMM samples within each phase. The statistical equivalence tests for each phase's sample were conducted by running linear regressions of each characteristic on a set of IMM indicators for the months within that phase, without an intercept. For each regression, we conducted a joint test (an F-test) for the hypothesis that all of the population coefficients are equal. In conducting the test, we treated each state in the phase as a cluster and allowed for heteroscedasticity in the regression disturbance 14 . The F-tests show that we would reject the null hypothesis of "no difference" across IMM samples within phase for a large number of characteristics. Substantively, however, even when a baseline characteristic is found to be statistically different across IMM samples within a phase, variation in the means across the IMMs is not substantial, and does not appear to be correlated with the IMM. For example, in Phase 2, we found significant differences in mean beneficiary age at Ticket selection date across IMMs, but the difference between the maximum and minimum mean is 0.19 years around a mean for the phase of 33.70. There are also significant differences for some baseline values of the outcome variables. Most notably in Phase 2, 19.1 percent of beneficiaries had previously been found eligible for SVRA services, and the range of this percentage across the IMM was 1.8 percent. The distribution of the sample across states in each phase is not shown in Table 3 for brevity, but there were no statistically significant differences in state of residence by IMM for either phase 15 .
We consider the IMM samples in each phase to be substantively very similar even though the joint tests indicate that they are not statistically equivalent in many regards. The differences likely reflect the fact that the method SSA used to assign IMM was not purely random, particularly with respect to age and factors that are associated with age. For this reason, it is important to control for these characteristics in the analysis-most critically, for the occurrence of the outcome events prior to Ticket selection date.
Outcome measures
The outcome measures are based on the 48 months starting with the first rollout month for the phase (month zero is the pre-rollout month). This period ends September 2006 for Phase 2, and September 2007 for Phase 3. For each individual in the sample we report results for:
Two binary "event" variables. We determined when in the 48 months following start of rollout each of the following events occurred, if at all: (1) enrolled for employment services (assigned their Ticket to an EN or were determined eligible for services by an SVRA); and (2) completed their last TWP month. In the analysis "Test" shows the results from the test of the null hypothesis that the means are the same across IMM in the sample; *, **, and *** indicate significantly different at the 0.10, 0.05, and 0.01 levels, respectively.
of whether an event has occurred as of a specified rollout month (month 12, 24, 36, or 48), we define a binary variable for each event that is equal to one if the event occurred after the rollout start and before that month, and zero otherwise. NSTW months, a count of the number of months in nonpayment status following STW that occurred during the 48-month period. NSTW months include all months after benefits are suspended or terminated for work until the first of the following events occurs: (1) return to current-pay status, (2) suspension or termination for some other reason, or (3) the end of the 48-month period. Beneficiaries are not necessarily engaged in SGA during all NSTW months; we know only that they are not receiving benefits.
Means for the outcome variables in the IMM samples as of month 48 are presented in Table 4 . The overall mean for Phase 2 is higher than Phase 3 for service enrollment, but the opposite is true for the other two outcomes. These differences reflect state differences in beneficiary characteristics, the labor market, and the support system, as well as the 12-month difference in time period. Note: "Mean" shows the mean percent experiencing the event or the mean NSTW months over the first 48 rollout months; SE is the standard error of the estimated mean.
The variation in service enrollment rates across IMM within each phase is consistent with a negative impact of duration to the mail month on enrollment as of month 48. For instance, for Phase 2, service enrollment declines from 7.25 percent for November 2002 to 7.07 percent for September 2003; the corresponding figures for Phase 3 are 5.90 and 5.57 percent. These differences are not statistically significant, however. The variation in means across IMM within each phase for other outcomes is not clearly consistent with negative impacts for those outcomes.
Estimation approach
Identification strategy
For each phase of the TTW rollout, SSA selected the IMM for all beneficiaries who were eligible on the phase's Ticket selection date-approximately one month before rollout began. SSA used the terminal digit of the beneficiary's SSN to determine the rollout month in which SSA would mail the beneficiary a Ticket. Because the last four digits (the serial numbers) of SSNs are considered to be random after conditioning on age 16 , this strategy essentially led to random assignment of the eligible beneficiaries to IMMs, after controlling for age. Consequently after controlling for age we assume that variation in the duration from the rollout start to the IMM is exogenous to each of the outcome variables (that is, independent of other unobserved factors that might affect outcomes). This provides the foundation for estimating the impacts of the duration from Ticket rollout start to the IMM on later beneficiary outcomes. We used the exogenous assignment of IMMs to identify the impacts of delaying actual Ticket mail month (MM) on beneficiary outcomes while accounting for a limited number of non-random deviations of the MM from the IMM. We hypothesize that the longer the duration from rollout start to the MM the lower the expected value for each outcome variable-enrollment in vocational services, completion of the TWP, and the number of NSTW months. The estimated impact of delaying the MM is expected to be different from the direct, intent-to-treat (ITT) impacts of delaying the IMM, and is likely to be of greater interest to policymakers 17 . The difference might be substantial because we are relying on random variation in duration from rollout start to the IMM to identify impacts, and the later a beneficiary's IMM, the greater the likelihood of an adjustment to the actual MM. To produce these estimates, we use the IMM variables as instrumental variables (IV) for the MM variables 18 .
Instrumental variables estimation
To estimate the impact of actually mailing the Ticket on each outcome, we applied an IV approach to the following model:
where MM i is a vector of dummies for the actual mail month; IMM i is a vector of dummies for the IMM; E it is a dummy variable for whether the event has occurred for beneficiary i as of month t following the rollout start, or is the number of NSTW months experienced by beneficiary i as of month t following the rollout start; X i is a vector of baseline control variables, v i and u it are zero mean, residual terms; and t = 12, 24, 36, and 48 months following the rollout start. Because MM i is a vector, Equation (1) represents a set of equations, one for each mail month, and θ and τ are both matrices. There is no intercept, because X i contains an exhaustive set of state indicators. For Equation (2), we restricted the coefficients of the exhaustive set of MM indicators to sum to zero in order to avoid exact collinearity. This normalization means that the coefficient for each MM indicator is the predicted impact of Ticket mailing in that MM relative to mailing on the average MM during the rollout period (approximately 6.4 for both samples) (Suits 1984) . In other words, the normalization allows us to test the estimated impacts of mailing Ticket in each MM relative to the impact of mailing in the average MM. Although we call MM i the actual mail month indicator vector, it does not indicate the actual mail month for every observation, because a small share of Tickets were never mailed, and an even smaller share were mailed shortly after the rollout window (that is, after the last month represented in MM i ). In coding MM i , we had to choose one of the rollout period mail months for each of these observations in order to keep them in the sample. For each case, we chose a virtual month that is assumed to be consistent with the individual's actual behavior. For the bulk of such cases-those never mailed a Ticket because of benefit termination prior to their IMM-we used the actual IMM on the assumption that had SSA proceeded to mail their Ticket on their IMMs, their behavior would have been the same as their actual behavior. That seems very likely, because they would have received their Ticket after they could no longer use them, and a large majority were deceased. For the very small share of cases in which the Ticket was mailed a few months after the rollout ended (0.07 percent for Phase 2 and 0.19 percent for Phase 3, as shown in Table 2 ), we chose the last rollout month; that is, we coded these late mailing cases as if their Tickets were mailed a few months earlier than they were actually mailed.
Two assumptions must be satisfied for IMM i to be a set of valid instruments. First, conditional on X i , IMM i must be uncorrelated with the disturbance terms in Equations 1 and 2. Second, again conditional on X i ; IMM i must be correlated with the MM i . (Angrist et al. 1996) . Both assumptions are satisfied in our case. The first assumption is plausible because SSA assigned IMM in a fashion that was exogenous with respect to the individual's characteristics after conditioning on age; thus, by design, IMM i is independent of any unobserved individual characteristics. Further, the IMM selected could have no effect on the outcomes of interest except through its effect on the actual mailing of Tickets. The second assumption is satisfied because the vast majority of Tickets were mailed on the IMM (see Table 1 ). Hence, taken together, the IMMs constitute valid instruments for estimating the impact of the actual MM on beneficiary outcomes. Further, they are a very strong set of instruments, in that the correlation between the IMM and MM variable for each mail month is quite high, reflecting the fact that the IMM and MM are identical in the vast majority of cases. This is also reflected in the very large F-statistic from the first stage of IV estimation for each endogenous MM, which ranged between 537 and 1,507 for Phase 2, and between 484 and 971 for Phase 3 for the MMs in each phase.
We assume that the residual terms in Equations 1 and 2 have a state component that is independent across states and an individual component that is independent across individuals. Hence, we estimated each equation using adjustments for clustering at the state level. These estimates also adjust for heteroskedasticity, which is expected because of the nature of the dependent variables. To test the null hypothesis that duration to MM has no impact on an outcome, we tested the hypothesis that all of the mail-month coefficients are zero. For each outcome, we also tested the hypothesis that the marginal impact of delaying the mailing of the Ticket an additional month was the same throughout the rollout period (that is, that there is a linear relationship between duration to mail month and the expected outcome). We used a chi-square test in each case.
Findings
We present the IV estimates for the impacts of duration from rollout start to MM on service enrollment, TWP completion, and NSTW months graphically in Figure 1 . Each panel in the figure shows the estimated impacts for each MM for the samples in Phase 2 (left panel) and Phase 3 (right panel). The mean value of the 10 point estimates in each phase is zero, by design; each point estimate measures the expected outcome for the sample mailed a Ticket in the corresponding month relative to the overall mean outcome for all those in the phase sample after accounting for pre-rollout characteristics and the fact that not all Tickets were mailed on schedule. In addition, we have plotted 95 percent confidence intervals around each point estimate (the short vertical line through each X) as well as the line obtained by constraining the IV estimates to fall on a straight line. The slope of the trend line indicates how much each one-month delay in mailing the Ticket affected the outcome. We also present two test statistics at the bottom of each panel: the first test statistic shows the result for the joint test of the null hypothesis that all the estimated IV coefficients are zero, and the second is for the linear restrictions on the coefficients.
Clear evidence of impacts on service enrollment
As seen from the top panel of Figure 1 , in both phases we found strong evidence of negative effects of duration to MM on service enrollment at 12 months following rollout start in Phase 2 and Phase 3 (that is, the longer the duration, the lower the proportion enrolled). For both phases, the confidence intervals for the point estimates are narrow, the estimates steadily decline with duration, the data strongly reject the hypothesis that they are all zero, and fail to reject the hypothesis that the true values lie on a straight line. For Phase 2, the slope of the trend line is−0.084, indicating that each one-month delay in mailing the Ticket reduced the percentage enrolled in services as of month 12 by an estimated 0.084 percentage points, with a 95 percent confidence interval of ±0.033. Extrapolating to 12 months, the estimated impact on service enrollment at month 12 of mailing the ticket in month one versus not mailing it at all--which is equivalent to the projected impact of a delay from month one to month 13--is 1.0 percentage points (−0.084 × 12). The estimates suggest that the impact on service enrollment for Phase 3 was somewhat smaller than for Phase 2. The point estimate of the slope of the trend line is -0.066 (±0.025), and the projected impact on service enrollment at month 12 versus not mailing it at all is 0.8 percentage points. The difference between the Phase 2 and Phase 3 slopes is not statistically significant, however.
We found more limited evidence of impacts on service enrollment at 24, 36, and 48 months following rollout start. Estimates at each observation point showed a negative Zero Coefficients: Chi-square(9) = 17.85, p-value = 0.037 Zero Coefficients: Chi-square(9) = 22.88, p -value = 0.006
Linear Impacts: Chi-square(7) = 9.04, p -value = 0.250 Linear Impacts: Chi-square(7) = 14.43, p -value = 0.044 Figure 1 IV Estimates for impacts of duration to MM on service enrollment at 12 months, TWP completion at 48 months, and NSTW months at 48 months following rollout start, phases 2 and 3. Notes: IV using IMM as instruments for MM. All estimates are constrained to sum to zero. The vertical line on each coefficient shows the 95 percent confidence interval. The line shows the estimates with linear restrictions imposed on the coefficients. The first test statistic is for the test of the null hypothesis that all the coefficients are zero, and the second is for the linear restrictions on the coefficients.
relationship between duration and service enrollment, but progressively weaker with the duration from rollout start to the observation month (see Stapleton et al. 2013 for details) . This is consistent with expectations; as each month goes by, those mailed Tickets late in the rollout period have more time to catch up to those mailed Tickets earlier in terms of service enrollment. Thus, it appears that, on average, an early MM accelerated the beneficiary's entry into service enrollment relative to a later MM, but service enrollment for those with later MM had, by the end of the observation period, largely caught up to enrollment for those with earlier MM.
Unclear evidence of impacts on TWP completion
The middle panel in Figure 1 plots the instrumental variable estimates for impacts on the likelihood of TWP completion at 48 months after the start of rollout, along with their 95 percent confidence intervals and estimated trend lines. Estimates for TWP completion at 12, 24 and 36 months appear in Stapleton et al. 2013 and are no stronger in terms of evidence of impacts than those at month 48. For both phases, the monthly estimates are jointly significant at the 5 percent level, but the patterns of monthly coefficients in each phase do not support the conclusion that their joint significance reflects an impact of duration to MM on TWP completion. In each phase, the null hypothesis of zero coefficients is rejected primarily because estimates for two months have relatively large magnitudes (March and April for Phase 2 and January and July for Phase 3). For Phase 2 the pattern of the estimates is clearly inconsistent with a negative effect, and the slope of the trend line is very small and statistically insignificant. For Phase 3, the slope of the trend line is negative and significant at the 5 percent level, but the hypothesis that the impacts are linear is rejected at the 10 percent level of significance. This leaves open the distinct possibility that the estimates for Phase 3 are simply due to chance difference for the January and July samples rather than to a negative impact of duration to MM on TWP completion.
Unclear evidence of impacts on NSTW months
On the bottom panel in Figure 1 , we plot the monthly IV estimates for impacts of duration to MM on the number of NSTW months completed as of 48 months after rollout start. The evidence from Phase 2 for NSTW months is marginally indicative of a substantive impact when viewed in isolation, but in the context of all of the findings-including lack of evidence for an impact in Phase 3-it seems equally plausible that the Phase 2 results simply reflect chance. For Phase 2, the effects of duration to MM on NSTW months as of month 48 are jointly significant at the 5 percent level (bottom left panel). We do not reject the null hypothesis that the impact of duration to MM is linear over the rollout period. However, the slope of the trend line is not very large--it is−0.0059 NSTW months per month of duration to MM, which translates into a mean effect of−0.07 months for a 12-month delay in mailing the Ticket, over a 48-month period--and is not statistically significant. For Phase 3 (bottom right panel), we reject the hypothesis that all monthly values are zero at the 1 percent level, but the slope of the fitted line is positive (0.0055) effects, rather than negative, although not statistically significant. For Phase 3 we also reject the hypothesis that the impact of duration to MM is linear over the rollout period at the 5 percent level. Thus, it seems likely that the Phase 3 results simply reflect chance rather than an impact of duration to MM, and chance might equally well explain the Phase 2 results.
Interpretation of the Phase 2 results for NSTW months as indicative of impacts is also undermined by the evidence of impacts on TWP completion in the Phase 2 and 3 samples, described previously. We would not expect a negative impact on NSTW months unless there is a negative impact on TWP completion, as NSTW months cannot start until the TWP is completed. As described earlier, the evidence for an impact on TWP completion is very weak and, if anything, stronger for Phase 3 than for Phase 2. If we interpret the point estimates as impacts, we must conclude that an essentially zero impact on TWP completion for Phase 2 translated into a modest negative impact on NSTW months, while a modest negative impact on TWP months in Phase 3 translated into a modest positive impact on NSTW months. An alternative explanation of these inconsistent results is that they are all due to chance. The analysis of total impacts, presented in the next section, reinforces the conclusion that the marginally significant impacts on NSTW months found for Phase 2 are simply the result of chance.
Projections of total impacts of TTW
In this section we present projections of the impact of mailing Tickets in the first rollout month versus never mailing them, as of 12, 24, 36 and 48 months later. These are derived from the estimates for the impacts of the duration to MM at 12, 24, 36 and 48 months under two important, but quite plausible and partially verifiable assumptions. We call these estimates projections because they rely on two maintained assumptions.
The first assumption is the "linearity" assumption: that the marginal impact of delaying the mailing of the Ticket on each outcome as of month 12, 24, 36, or 48 is linear through month 13 of the 48-month observation period for each sample. This assumption is clearly consistent with the acceptance of the linearity restrictions for the service enrollment estimates as of month 12 (shown earlier) as well as analogous restrictions for months (24, 36 and 48-not shown). Linearity is sometimes rejected for TWP completion and NSTW months, but in these cases it appears that rejection is due to one or two outlier estimates; the results for TWP completion at 48 months in Phase 2 and NSTW months in Phase 3 shown above are illustrative.
The second assumption is the "impact only delayed" assumption: that the impact of mailing the Ticket on each outcome for those mailed Tickets in month 13 is always exactly 12 months behind the impact on enrollment for those mailed Tickets in month one. For instance, the impact of mailing Tickets in month 13 as of month 24, 36, or 48 is exactly the same as the impact of mailing the Ticket in month one as of month 12, 24, or 36, respectively. This assumption is clearly consistent with the service enrollment point estimates for months 24, 36 and 48, which are progressively smaller than impacts at month 12, and which suggest that service enrollment for those mailed Tickets late in the rollout had essentially caught up to service enrollment for those mailed Tickets earlier (see Stapleton et al. 2013 ). This assumption is also not contradicted by the evidence for other outcomes, although for those outcomes there is not consistent evidence of impacts. Figure 2 illustrates how these assumptions are used to derive the projections for total impacts over the 48-month period after Ticket mailing on an outcome at 12, 24, 36, and 48 months after rollout start, using estimates for service enrollment impacts for Phase 2. Given the assumptions, the solid line traces the impact of delaying the mailing from month 1 to month 13 at each 12-month interval of the 48-month period. The dashed line represents the total impact of mailing the Ticket in month 13 as of month 24, 36, and 48. The length of the vertical double arrow represents the impact of delaying the mailing from month 1 to month 13 at each observation point. The sum of the estimated impacts of mailing the Ticket at month 13 instead of month 1 as of months 12, 24, 36, and 48 (illustrated by the lengths of the four vertical arrows) is the total impact as of month 48 of mailing the Ticket in month 1 versus not mailing it at all.
We applied this approach to all outcome variables in both phase samples. As illustrated in Figure 2 and shown in Table 5 , the projected impact on service enrollment at month 48 for Phase 2 is 2.3 percentage points and statistically significant. The corresponding projection for Phase 3 is a more modest 1.2 percentage points, but also significant. Another feature of the service enrollment projections is that the point estimates increase with the projection month in each phase-reflecting the maintained assumptions and the fact that the restricted IV estimates of all coefficients in the duration to MM models are positive. Further, for Phases 2 and 3, the increment to the projection diminishes with each 12-month period, as we would expect.
None of the projections for total impacts on other outcome variables are significant at even the 10 percent level as of any observation point. The NSTW-months estimates stand in stark contrast to those for service enrollment-the latter with uniformly positive point estimates and significant at the 0.10 level or better. These projections reinforce our earlier conclusion that there is no evidence of a substantial impact on any outcomes other than service enrollment.
Assessment of whether TTW was self-financing by 2007
The fact that we did not find statistically significant impacts on NSTW months does not by itself rule out the possibility that TTW under the initial regulations had impacts on these outcomes that were sufficiently large for the program to be "self-financing"-that is, for savings from a net reduction in benefits to be sufficient to pay for TTW payments to providers and all administrative costs attributed to the program. Thornton (2012) suggests that only a very small impact-an increase of 3,000 or so in the number of all beneficiaries experiencing suspension or termination for work (STW) for the first time in each year-might be sufficient for the program to be self-financing. Because this issue is critical to policymakers, in this section we assess in more detail whether the estimates are consistent with the self-financing hypothesis. An impact of 3,000 is quite small relative to the number of first-time STW cases actually observed in any recent year. Based on findings in Schimmel et al. (2013) and additional tabulations of their data, we estimate that an impact of 3,000 first STW cases is about five percent of the number of first STW cases in 2007 that would have occurred in the absence of TTW. An increase in STW of five percent would be sufficient for TTW to be self-financing only if NSTW increases by at least the same relative amount; if instead those who attain STW as the result of TTW return to the rolls quickly rather than accumulating NSTW months, reductions in benefits would be minimal.
Under certain strong assumptions, we could conclude that a TTW impact of five percent or greater on NSTW at 48 months for new, young SSD-only beneficiaries would be large enough to have made the program self-financing in 2007
19 . The most problematic assumption is that 2007 can be interpreted as a steady state with respect to the number and characteristics of beneficiaries and their work activity. That assumption is required to interpret a cross-sectional impact of five percent in 2007 as the equivalent to a longitudinal impact of five percent for recent program entrants. In fact, 2007 was far from a steady state, primarily because the number of program entrants in the period leading up to 2007 was far larger than the number exiting the program. Because recent entrants are much more likely to enter STW and start to accumulate NSTW months Note: "z-stat" is the standard normal test statistic for the hypothesis that the projected impact is zero; *, **, and *** indicate significant at the 0.10, 0.05, and 0.01 levels, respectively.
than those who have been on the rolls for many months (Liu and Stapleton 2011) , we conclude that the longitudinal percentage impact on NSTW months for recent entrants would have to be substantially higher than five percent in order to achieve a crosssectional impact of five percent in 2007.
For now, however, we treat the five percent figure as a lower bound and test the following hypothesis: the mailing of Tickets to young, new SSD-only beneficiaries increased the number of NSTW months as of month 48 after the mailing by at least five percent versus the alternative hypothesis that the impact was less than five percent. We then consider how the results would change if the minimum percentage impact consistent with self-financing was larger than five percent, as it might well be.
We use the projected total impacts in Phase 2 and 3 separately, and then, to increase power, we pool the results for the two phases on the assumption that the true relative impacts for the two phases are the same. The pooled projection is the minimum variance projection under the assumption that percentage impacts were the same for Phases 2 and 3 20 . Because of the inequalities in the null and alternative hypotheses, a one-tailed test is appropriate. Results appear in Table 6 . We also show tests for the null hypothesis of "no impact" versus the one-tailed alternative of "positive impact". The statistical power of the projections for NSTW months is insufficient to rule out the possibility that TTW had impacts of at least five percent for Phases 2 and 3 pooled, but at the same time the evidence from these projections more consistent with zero or negative impacts than an impact of 5 percent or more. The percentage projections themselves are all smaller than 5 percent, and both the Phase 3 and pooled projections are negative (-8.0 percent and−3.4 percent, respectively). We cannot, however, reject the null hypothesis of a 5 percent impact based on the pooled sample (p-value of 0.14). Note, though, that the p-value for that test is much smaller than the p-value for the test of the null hypothesis that the true impact is zero or negative (0.67 percent). That is, the evidence is more consistent with the hypothesis of a zero or negative impact than with an impact of at least 5 percent.
As indicated above, the fact that 2007 followed a period of rapid program growth leads us to conclude that the smallest percentage impact for young SSD-only entrants that is consistent with self-financing is larger than five percent. If we had used a larger value in the tests above, the results would clearly be less favorable to the hypothesis of selffinancing. For instance, a value of nine percent would lead to rejection of the hypothesis of self-financing at the five percent significance level using the pooled data. That is, if selffinancing required at least a nine percent impact on NSTW months-a plausible valuewe would have to reject the hypothesis that TTW was self-financing as of 2007. P-value for test of "no impact (or negative impact)" versus "positive impact" 0.371 0.795 0.673 P-value for test of "impact of 5.0% (or more)" versus "impact less than 5.0%" 0.471 0.090 0.136
Notes: The relative projected impacts were calculated by comparing the projected total impacts on NSTW as of 48 months and the estimated means in the absence of TTW ccounterfactual). For each outcome, the counterfactual mean was estimated by subtracting the weighted mean of the Phase 2 and 3 impact estimates at 48 months from the actual mean for the phase. The p-values are for one-tailed tests, reflecting the inequalities in the hypotheses.
Conclusion
We find clear evidence that the mailing of Tickets during the rollout period did increase service enrollment. for SSD-only beneficiaries under age 40: a 0.6 percentage point increase in service enrollment by the end of the rollout year and a 1.5 percentage point increase at the end of the following year (Thornton et al. 2007; Stapleton et al. 2008) . Another feature of the findings is that, by month 48 after rollout start, service enrollment for those mailed Tickets late within each rollout period had essentially caught up with service enrollment for those who were mailed Tickets earlier in the rollout period.
The analysis provides no consistent evidence of impacts on other outcomes. Some estimates for Phase 2 are suggestive of an impact, but it seems likely that they are due to chance. Specifically, marginally significant Phase 2 point estimates for NSTW months imply that a 12-month delay in mailing a Ticket decreases the number of NSTW months as of month 48 by an average of 0.07 months-approximately a five percent decrease 22 . There are, however, substantial reasons to believe that these results are simply due to chance. The fundamental reason is the multiple comparisons problem; whenever an evaluation produces impacts for many outcomes, there are bound to be a few statistically significant findings by chance alone even if the intervention has absolutely no impacts. We have produced impact estimates for many different outcomes (not all independent), so we would expect to find that some estimated impacts beyond those for service enrollment would be statistically significant even if there are no impacts on these outcomes. Hence, to assess whether the Phase 2 results for NSTW months reflect real impacts or simply chance, it is important to consider them in the context of all the estimates produced-are the latter consistent with real impacts for these outcomes in Phase 2? 23 In brief, the Phase 3 point estimate for the impact on NSTW months as of 48 months is positive, that is in the opposite direction found for Phase 2, and just as large. It is very hard to understand why comparable impacts on service enrollment in the two samples would translate into such different impacts for NSTW months. Further, the point estimates for the impact on TWP completion-a necessary precursor to accumulation of NSTW months-at 48 months is essentially zero for phase 2 and negative for Phase 3. Examination of the plots of coefficients for individual MM in Section 3 reveals that outlier estimates for early and late rollout months appear to explain the estimated relationship between duration to MM and TWP completion for the two phase samples, rather than the impacts of Ticket mailing. Although we have considerable confidence that the methodology provides unbiased estimates and can detect impacts as small as those found for service enrollment, we have also illustrated that its power is not sufficient to rule out the small positive impacts on NSTW months that would be required for TTW to have been self-financing in 2007. Overall, however, the evidence is more consistent with no impact on NSTW months than with an impact large enough to make the program self-financing 24 . The findings suggest that the early impacts of delaying Ticket mailing on service enrollment did not translate into impacts on TWP completion and NSTW months. There are several possible explanations of this apparent disconnect. One is that TTW just increased observed service receipt without increasing actual service receipt; because we only observe service enrollment with TTW-qualified providers (SVRA and EN), it might be that the expansion in providers resulted in an increase in receipt of services from TTW-qualified providers, but with no impact on total service receipt. Another possible explanation is that new services were provided to beneficiaries who were about to give up their benefits for work anyway. Findings from other research show that a large majority of beneficiaries forgo benefits for work without enrolling for services within SSA's system (Schimmel et al. 2013 ). For such beneficiaries, the expansion of service availability under TTW represented an opportunity to obtain more services without changing their NSTW months. The nature of this opportunity is most apparent in the case of ENs offering "consumer-directed services"; these ENs pass through a large share of any payments received to the beneficiary. Services provided under TTW by other types of providers presumably also have substantial value to the beneficiary, even if they do not result in more NSTW months.
Our findings help explain the decline in the number of ENs accepting Ticket assignments from 2004 through 2007: they could not cover their costs from Ticket revenues alone. Because SSA payments to TTW providers are closely tied to the number of NSTW months its clients accumulate, a provider is unlikely to cover its cost unless it's typical client accumulates many NSTW months, its costs are extremely low, or it has significant revenues from other sources. TTW providers during this period did receive some payments based on NSTW months, but our analysis suggests that this is primarily because they accepted Tickets from some clients that would have had NSTW months even in the absence of the TTW program; they were not able to increase the number of NSTW months of their clients. Thornton's (2012) analysis of the economic viability of ENs confirms that, with the possible exception of consumer-directed ENs, providers were not able to cover their costs from ticket revenues alone during this period.
It is important to keep in mind that these estimates are for TTW under the original regulations. Reflecting concerns about the limited use of Tickets by beneficiaries and declining provider interest in Tickets, SSA attempted to rejuvenate the program by implementating significant regulatory changes in July 2008. The revisions: (1) increased the payments providers were eligible to receive from SSA if their clients achieved certain earnings milestones without giving up their benefits; (2) increased the maximum amount that most providers are eligible to receive; (3) shortened the minimum period over which providers could receive the maximum amount from 60 months to 36 months; and (4) endorsed the use of the consumer-directed service model.
The 2008 regulatory changes clearly stimulated provider interest and the number of beneficiaries assigning their Tickets (Schimmel et al. 2013) . The number of providers that accepted at least one ticket nearly doubled from 2007 through 2011. New enrollments for services under all three of SSA's payment systems-TTW's two new payment systems and a well-established cost-reimbursement system that continued to be available In principle, the regulatory changes and consequent large growth in provider and beneficiary participation could have had a positive impact on NSTW months among all beneficiaries. However, it appears impossible to rigorously measure any such impact because the new regulations were implemented nationwide in July 2008, just as the economy was plunging into the deepest and longest recession since the 1956 inception of disability benefits under Social Security. Schimmel et al. (2013) found that the number of beneficiaries experiencing their first NSTW month fell from 74 thousand in 2007 to 53 thousand in 2009. It might be that the overall decline in beneficiaries experiencing a first NSTW month would have been worse in the absence of the regulatory changes, but we do not know. It might also be that the recession, rather than the regulations, explains much of the increase in TTW participation; the recession no doubt made it more difficult to find jobs for many beneficiaries attempting to return to work, and some might well have sought assistance from a TTW provider as a result.
Our impact analysis for the pre-2008 period provides a lesson for SSA and other agencies when, in the future, they are asked to make a significant change to a large national or state program-including significant future changes to TTW. Inasmuch as such a change often requires a lengthy rollout period, the agency should consider the knowledge that might be gained by implementing a rollout in which program participants are randomly assigned an implementation month over a period of 12 months or so. This approach has its limits, however; it will not necessarily have sufficient power to identify substantively important impacts if such impacts are very small. Power can be increased if the program participants most likely to be affected by the change can be identified in advance, the rollout period can be lengthened, or a more extreme version of the change could be applied to randomly chosen participants. Such enhancements make this approach more like the approach that would be best from a purely methodological perspective: a randomized control trial.
Endnotes
1 DAC receive benefits on the basis of a parent's entitlement as a "primary beneficiary"-a parent who is a disabled worker, retirement beneficiary, or deceased worker. The DAC must be deemed unable to work as of the age of 22 under the same medical criteria applied to disabled workers, he or she is not entitled to benefits until the parent is entitled. Each disabled widow(er) beneficiary (DWB) receives benefits on the basis of the entitlement of a deceased spouse; the DWB must be at least 50 years old as well as meet the same medical criteria as disabled workers. DAC and DWB benefits are paid out of the Social Security Disability Insurance (SSDI) Trust Fund if the primary beneficiary is a disabled worker, or out of the Old Age and Survivors Insurance (OASI) Trust Fund if the primary beneficiary is a retiree or deceased. See SSA (2012) for further details.
2 Because the analysis presented in this report includes SSDI disabled worker beneficiaries as well as DAC and DWB, and benefits for most of the latter are not paid from the SSDI Trust Fund, we use SSD to encompass all three groups.
3 SSA no longer mails tickets to beneficiaries. Instead, the beneficiary can approach a provider and the provider may contact SSA to verify eligibility. 4 A brief discussion of these alternative strategies is available in Stapleton et al. 2013 . 5 "Current-pay" status means that the individual is eligible for a cash payment for the current month. 6 During the TWP, SSD beneficiaries are permitted to work and earn at any level without loss of benefits, provided that they continue to meet the medical eligibility requirements. The TWP consists of 9 months, which need not be consecutive-any 9 months in a 60-month rolling window are counted. After completing the TWP, beneficiaries enter an extended period of eligibility (EPE). Except for a 3-month grace period, individuals who engage in substantial gainful activity (SGA) in any of the next 36 months have their benefits suspended for that month. The beneficiary is entitled to full benefits during any month of this period when he or she is not engaged in SGA, provided that benefits have not been terminated for medical recovery or some other reason. After 36 months, SSD benefits are terminated in the first month of SGA after use of any remaining grace period months. 7 We also analyzed two other outcomes--starting the TWP, and first month of benefit suspense or termination for work (STW)--but their results are not essential to understand the key impacts of the TTW program. The results for these outcomes are available in Stapleton et al. 2013. 8 Extracts from several Social Security administrative files were merged to create the TRF, including the Master Beneficiary Record, Supplemental Security Record, Numerical Identification System (Numident) file, the 831 and 832/33 Disability files, the Disability Control File, monthly snapshot files, and files from the payment history update system. 9 The first payment month (that is, the award month) is that in which the first payment was actually made, which is usually after the first month for which the beneficiary is entitled to a benefit (that is, the entitlement month). The latter is often used in SSA's statistics to classify beneficiaries by entry year (for example, SSA 2009). We use the award month instead because our focus is on the activities of beneficiaries once they become informed of their award and are entitled to use the DI work incentives. 10 SSA determined all beneficiaries who were eligible to receive a Ticket and who resided within the phase's states as of the phase's selection month. Almost all SSD beneficiaries and SSI recipients over age 18 were eligible; the main exceptions were (1) new beneficiaries with a status of medical improvement expected (MIE) who had not yet had their first medical continuing disability review (medical CDR) and (2) child SSI recipients who had reached age 18 and were waiting for redetermination as adults. 11 The Phase 1 findings are reported in Stapleton et al. (2013) . 12 With a small number of cases in the "out-of-phase" states in each phase, the random variation at the state level may explain a substantial fraction of the variation in some characteristics across IMM samples. We address this issue in footnote 14 in the next section. 13 The PIA is an amount based on past earnings that determines the benefit amount.
For disabled worker beneficiaries, the PIA is the worker's benefit amounts, and qualified dependents receive an additional fraction of this amount. For DAC and DWB, the PIA is based on the parent or spouse's past earnings and the benefits are a fraction of the amount.
14 As noted earlier, because a small sample of beneficiaries are residents of "out-ofphase" states, each of which is treated as a cluster, it is conceivable that they might be substantially influencing the results of the joint tests of statistical equivalence. To explore this, we conducted the joint tests without correcting for state-level clustering (but adjusting for heteroscedasticity) and found that we would reject the null hypothesis for far fewer characteristics. We suspect that with a small number of cases in the nontargeted states in each phase, the random variation in the cluster component of the model's error term explains so much variation in some characteristics that tiny differences across IMM groups are found to be significant. But this is just conjecture, and we are not aware of any technical problem with including a set of clusters with very small samples along with clusters that are much larger. 15 These statistics are available in Stapleton et al. (2013) . 16 The serial numbers in SSNs are considered random only after conditioning on age because they are historically assigned in sequence (Barron and Bamberger 1982) . 17 Estimates of direct impacts of delaying the IMM on beneficiary outcomes are available in Stapleton et al. 2013. 18 As stated earlier, in order to address the fact that some Tickets were never mailed because benefits were suspended or terminated prior to the IMM, we coded the MM for those observations as if the Tickets were actually mailed on the IMM. We had previously verified that, with almost no exceptions, termination or suspension of benefits had occurred for reasons other than work-most commonly mortality. Our reasoning for this modification is that mailing the Ticket to these beneficiaries during any month of the rollout would almost certainly have had no impact on their employment outcomes, in which case essentially all outcomes would have been the same as those observed had SSA mailed all of these Tickets in their IMM. 19 These assumptions are described and assessed in more detail in Stapleton et al. (2013, Appendix D) . 20 The minimum variance estimate is a weighted mean of the estimates for the two phases where the weights have been chosen to minimize the variance of the estimate. More weight is given to the Phase 3 estimate for each impact because the Phase 3 estimate has lower variance than the Phase 2 estimate. 21 We used 4.5 percent as the counterfactual value for both phases, based on the following calculations. The percentages enrolled at 48 months for the two phases are 6.8 and 5.7 percent. If we assume that as of month 48 the impacts for those mailed Tickets in later rollout months had caught up with impacts for those mailed Tickets in the first month, then these percentages would have both been 4.5 percent if the Ticket had never been mailed (6.8 -2.3 and 5.7 -1.2, respectively). The actual values are 51.1 and 26.7 percent larger than 4.5 percent, respectively. 22 The mean of NSTW months as of month 48 in Phase 2 is1.46 months. 23 There are formal ways to address the multiple comparison problem (see Schochet 2008 Schochet , 2009 ). We have not conducted a more formal analysis because so few estimates other than those for service enrollment are even marginally significant. 24 It is also possible that TTW had a positive impact on earnings, even if it did not result in an increase in months with earnings above the SGA level, as required to have an impact on NSTW months. The lack of an evidence for an impact on TWP completion suggests that any such impact did not have a substantial impact on the number of
